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Myositis ossificans (MO) is a disease that is characterized
by nonneoplastic, heterotopic bone formation within
a muscle. MO can be classified into MO progressive
(or fibrodysplasia ossificans progressive), that is the auto-
somal dominant disease with multiple, heterotopic ossifi-
cations in the systemic muscle, fascia, tendons, and
ligaments, and MO traumatica.1–6

MO traumatica, also called MO circumscripta, is a
disease inwhichmuscles are ossified presumably following
acute trauma, burns, surgical manipulation, or repeated
injury.1,3,4

Unlike MO progressive, MO traumatica is often remitted
after surgical excision though some patients have repeated
recurrences.1

MO traumatica of masticatory muscles is not frequently
reported in the literature,1–37 with the most common clinical
finding being a progressive limitation of motion in the
mandible.2–4

The aimof this article is to present and discuss a case ofMO
traumatica of the left medial pterygoid muscle and to review
the literature of MO of the masticatory muscles.

Case Report

A 37-year-old woman referred to the Division of Maxillofacial
Surgery of the University of Turinwith a complaint of trismus.
She reported a blow to the left side of her face several years
before and a progressively increasing limitation of mandibu-
lar motion for the last 2 years. Her medical and family history
was unremarkable.

At clinical examination, she had trismus, with a maximum
interincisal opening of the mouth of 5 mm. The patient was
also unable to protrude or produce a left lateral excursion. The
occlusion was stable, without significant intraoral findings.
Neither swelling nor pain of the left side of her face could be
appreciated on palpation (►Fig. 1). Submandibular and cer-
vical lymph nodes were nonpalpable and nontender. Results
of hemogram and tests for serum phosphatase, parathyroid
hormone, and calcitonin were within normal limits. A pan-
oramic radiograph revealed a radiopaque calcified region
with apparent bony features in correspondence of the left
coronoid process and sigmoid notch. (►Fig. 2) Axial and
coronal computed tomography (CT) scans confirmed the
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presence of irregular heterotopic calcification involving the
left medial pterygoid muscle (►Figs. 3 and 4).

Surgical excision of the ossification was planned under
general anesthesia.

After fiber optic-assisted nasotracheal intubation, a com-
bined intraoral and extraoral (submandibular and preauric-
ular) approach was performed. The calcified mass within the
left medial pterygoid muscle was exposed and completely
excised together with the left coronoid and condyle by
surgical burs and trimmer. After removal of the fused mass
and site preparation, Biomet/W Lorenz Surgical System
temporomandibular joint (TMJ) prosthesis (Biomet/Lorenz,
Warsaw, IN) with condylar and fossa components was placed.
An intraoperative interincisal mouth opening of 35 mm was
achieved. The wound was closed in layers after complete
hemostasis.

Histopathological examination showed heterotopic foci of
osteoid woven bone, cartilage, and collagen fibers consistent
with the diagnosis of MO.

Aggressive jaw physical therapy was started postopera-
tively. A rigorous physiotherapy was recommended, and
the patient was regularly followed up. Follow-up at 30 days
confirmed the restoration of the posterior ramus height
and the maintained facial symmetry (►Fig. 5); further-
more, maximum spontaneous opening mouth recovered

to 31 mm. Postoperative radiographs showed excision of
the ossification and the correct placement of the TMJ
prosthesis (►Figs. 6 and 7). Follow-up at 3 years was
unremarkable without any evidence of recurrence.

Discussion

MO traumatica is an extraskeletal bone-forming disease in
the head and neck region.4

The term “MO traumatica” may be inadequate to
describe this disorder, because in various cases a history
of trauma cannot be recognized3,4,7,15,32 and there is little
inflammation.

The pathogenesis of MO is still controversial and several
theories have been proposed. The most widely accepted
theory involves the differentiation of extraosseous cells ex-
posed to bone morphogenic proteins that would have been

Figure 1 Preoperative frontal (A) and lateral (B) images of the patient.

Figure 2 Panoramic radiograph revealing a radiopaque calcified
region with apparent bony features in correspondence of the left
coronoid process and sigmoid notch.

Figure 3 Axial computed tomography scan confirming the presence
of irregular heterotopic calcification involving the left medial ptery-
goid muscle.
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released from native bone sources following trauma or surgi-
cal injury.1,2,4

Other theories suggested the displacement of bony frag-
ments into the surrounding tissue and hematoma with
subsequent bony proliferation, the detachment of periosteal
fragments into the soft tissue with proliferation of osteopro-

Figure 4 (A) Coronal computed tomography scan confirming the presence of irregular heterotopic calcification involving the leftmedial pterygoidmuscle.
(B) Themedial pterygoidmuscle origin is on the bottom of themandible, but in this pathological case the ossification of somemuscular fibers did not reach
the bottom of the mandible. Therefore, the osteotomy was made to remove just the inner corticle and to remove the condyle.

Figure 5 Postoperative frontal (A) and lateral (B) images of the patient confirming the maintained facial symmetry after surgical treatment.

Figure 6 Postoperative panoramic radiograph showing the excision of
the ossification and the correct placement of the temporomandibular
joint prosthesis.

Figure 7 Postoperative posteroanterior cranial radiograph confirm-
ing the correct placement of the temporomandibular joint prosthesis.
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genitor cells, or the migration of subperiosteal osteoproge-
nitor cells into surrounding tissue through periosteal
perforations.2

Laboratory tests are usually within normal ranges, except
for some cases with a reported elevated alkaline phosphatase
level that might be due to disease progression.4

An English literature review revealed 42 cases of MO of the
masticatory muscles, including our case. The results are
shown in ►Table 1. Mean age of affected patients is 38.1
years (range, 15–73 y; median, 34 y; standard deviation,
14.2). Men were 29, whereas female patients were 12, with
a ratio M:F of 2.4:1.

In 29 patients only a masticatory muscle was involved,
while in the remaining 13 cases two or more muscles were
affected by MO. Masseter was the most frequently involved
muscle, with 25 patients, followed by medial pterygoid
muscle (14 patients), lateral pterygoid muscle (9 patients),
and temporalis muscle (5 patients).

The higher incidence of MO of masseter may be attributed
to the external position of thismuscle that is likely to receive a
direct trauma.1

Themost frequent subjective symptomofMO is trismus,1,3

that should be differentiated from trismus related to peri-
mandibular inflammation or abscess, tumor, trauma, or TMJ
diseases.38,39

Diagnosis of MO may be challenging, and an accurate
history is essential, as a history of trauma, previous surgical
intervention, or injection was recognized in 35 cases.2

On plain radiographs, that are usually performed first, it
may be difficult to identify the real amount and site of
ossification because of the superimposition of the cranial
bones.1,2 CT scans are fundamental to perform a correct
diagnosis, and to accurately plan a surgical treatment.

The pathognomonic feature of MO is awell-circumscribed,
high-attenuating periphery with a low-attenuating central
portion, whereas lesions may or may not be attached to the
adjacent bone depending on the maturity of MO.

As Kim et al4 said, early lesions of the axial skeletons are
reported to appear as amorphous calcifications within soft
tissue, moremature lesions appear well circumscribedwith a
ring of calcification surrounding a relatively radiolucent
central portion, and finally long-standing lesions may appear
diffusely calcified and attached to the adjacent bone.

Histopathologically, MO typically present a peripheral
zone with mature lamellar bone and active osteoclasts, an
intermediate area made up of osteoid and cartilage, and a
central cellular area with proliferating fibroblasts, spindle
cells, and prominent giant mesenchymal cells.4,33

Several different treatment strategies of MO have been
proposed in the literature: mostly, a simple excision of the
calcified mass was performed (25 cases). Some surgeons
proposed a further surgical phase in addition to the excision
of the mass: the removal of the entire muscle (3 cases), a
coronoidectomy and/or condylectomy (6 cases), or an inter-
positional fat graft (2 cases). Interestingly, some authors just
performed a biopsy or suggested functional exercise.9,15,25,27

Therefore, treatment of MO is controversial and may be
challenging. There are no treatment protocols, as theTa

b
le

1
(C
on

tin
ue
d)

C
as
e

A
u
th
o
r

Ye
ar

A
g
e

Se
x

Lo
ca

ti
o
n

H
is
to
ry

o
f
tr
au

m
a

Tr
ea

tm
en

t
O
u
tc
o
m
e

37
R
am

ie
ri
et

al
5

20
10

64
M

La
te
ra
lp

te
ry
go

id
,

te
m
p
or
al
.T

he
n

M
ed

ia
lp

te
ry
go

id

To
ot
h
ex

tr
ac
ti
on

H
ig
h
co

nd
yl
ec

to
m
y,

th
en

ex
ci
si
on

U
nk

no
w
n

38
Tr
au

tm
an

n
et

al
35

20
10

33
M

M
ed

ia
lp

te
ry
go

id
A
ne

st
he

ti
c
in
je
ct
io
n,

co
ro
no

id
ec

to
m
y

Ex
ci
si
on

U
nk

no
w
n

39
G
od

hi
et

al
3

20
11

21
M

Te
m
po

ra
l,
bi
la
te
ra
l

la
te
ra
lp

te
ry
g
oi
d

U
nk

no
w
n

Ex
ci
si
on

N
o
re
cu

rr
en

ce

40
Th

an
ga

ve
lu

et
al
36

20
11

36
F

M
ed

ia
lp

te
ry
go

id
To

ot
h
ex

tr
ac
ti
on

Ex
ci
si
on

an
d

in
te
rp
os
it
io
na

lf
at

gr
af
t

N
o
re
cu

rr
en

ce

41
Eb

b
er
t
et

al
37

20
12

45
M

Bi
la
te
ra
lm

ed
ia
la

nd
la
te
ra
lp

te
ry
g
oi
d

To
ot
h
ex

tr
ac
ti
on

Su
rg
er
y
de

fe
rr
ed

U
nk

no
w
n

42
Pr
es
en

t
ca
se

20
12

37
F

M
ed

ia
lp

te
ry
go

id
U
nk

no
w
n

Ex
ci
si
on

,
co

nd
yl
ec

to
m
y
an

d
TM

J
pr
os
th
es
is

N
o
re
cu

rr
en

ce

A
bb

re
vi
at
io
n:

F,
fe
m
al
e;

M
,
m
al
e;

m
o,

m
on

th
(s
).

Craniomaxillofacial Trauma and Reconstruction Vol. 7 No. 1/2014

Myositis Ossificans of the Left Medial Pterygoid Muscle Boffano et al.48

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



literature almost always just includes single case reports, and
authors are often unclear as for surgical timing.2 In particular,
some authors insist that early surgical intervention (within
3–6 wk postinjury) is ideal for curative excision,14,23whereas
others have stated that surgical intervention should be
initiated only when the disease has completely halted.2

Biopsy is usually contraindicated, though a biopsy is often
performed to exclude the possibility of malignant tumors.3

However, complete excision of the ossified mass seems to be
the universally accepted treatment for this disease.

On the other hand, reconstruction options varywidely and
are much more controversial. In fact, several authors did not
perform any reconstruction after the removal of the ossified
mass, whereas few articles mentioned the use of interposi-
tional fat graft.6,36

Literature data about recurrences are quite poor, as few
articles offer follow-up greater than 1 year.2

Wedecided to perform a total TMJ replacement in addition
to the removal of the mass, the coronoidectomy, and the
condylectomy. The aim of this treatment was to avoid a
relapse of the disease and to allowa reestablishedmandibular
motion. The use of a total alloplastic TMJ prosthesis may give
several advantages in comparison with other surgical recon-
struction techniques: in fact, physical therapy can begin
immediately, there is no need of donor site, the restoration
of the posterior ramus height can be immediately obtained
after the removal of the mass, and last but not the least facial
symmetry can be maintained too.

In conclusion, recommendations about treatment of MO
should be cautiously made as limited data are available about
recurrences and long-term follow-up.

Note
This article was exempt from Institutional Review Board
approval being a case report. We followed Helsinki decla-
ration guidelines.
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